Histaminergic system in co-cultures of hippocampus and posterior hypothalamus: a morphological and electrophysiological study in the rat.
Neurons of the tuberomammillary nucleus in the posterior hypothalamus diffusely project to most parts of the central nervous system, where their main transmitter, histamine, modulates the excitability of the target neurons. The development of a histaminergic hypothalamo-hippocampal pathway and its function were studied in organotypic co-cultures. Immunocytochemistry for histidine decarboxylase, the specific synthesizing enzyme, stained clusters of neurons in the hypothalamic tuberomammillary area. Immunolabelled varicose processes innervated the co-cultured hippocampus and established a few synaptic contacts on dendrites. Cultured tuberomammillary neurons displayed their typical membrane properties and were spontaneously active. In hippocampal pyramidal cells of the CA3 region the long-lasting afterhyperpolarization was reduced by histamine or impromidine and increased by the H2 antagonist cimetidine, but not by the H1 antagonist mepyramine. The membrane potential was depolarized in presence of an H2 agonist and hyperpolarized by an H2 antagonist. In single hippocampal cultures histamine antagonists did not affect afterhyperpolarization and membrane potential. Histaminergic neurons retain their main morphological and physiological characteristics in slice cultures and establish a functional connection with co-cultured target cells.